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FOREWORD

This project was conducted at the U. §. Atomic Energy Commission's Pantex
Plant, which 1s located at Amarillo, Texas, and operated by Mason &
Hanger - S5ilas Mason Co., Inc. (MEH-SM). A1l experimental work and
analyses were performed by M8H-SM personnel of the Development Division
at Pantex Plant under Project Order AT670D-2-0087 with the Air Force
Armament Laboratory, Eglin Air Force Base, Florida. Dr, Larry 0. Elkins
(DLDE) served as project monitor for the Armament Laboratory.

Experimental work began in March 1972 and continuved through June 1973.

The following personnel were responsible for the experimental work
and/or the preparation of the report.

Project Scientist: R. J. Slape
Development Scientists: J. A. Crutchmer
G. T. West

This technical report has been reviewed and is approved.
FOR THE COMMANDER

' 9 T
ALFRED D. BROWN, JR., Colonel, USAF
Chief, Guns, Rockets & Explosives Divisign
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ABSTRACT
éﬁ The purpose of this investigation was to determine the relative encrgies %

of H-6 and Tritonal as measured by the Lawrence Livermore Laboratory
E (LLL) Cylinder Test, a test which measures relative metal accelerating
-3 ability. The two explosives were also submitted to routine tests to
* determine thermal and handling characteristics. Both explosives were
accepted for machining and general handiing. One- and two-inch diameter
cylinder tests were fired. Althouch a definite diameter effect was
noted with H-6, no such effect was apparent with Tritonal. This report
discusses the apparent discrepancy and includes recommendations for
3 further testing. Tritonal and H-6 proved to be less energetic than
3 Composition B, with H-6 more energetic than TNT and Tritonal less
4 energetic than TNT.
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SECTION I
INTRODUCTION

Tritonal and H-6 were tested to detevming their relative energies as
measured in the LLL Cylinder Test, a measure of metal accelerating
abi1lity. One- and two-inch-diameter test articles were fired to
investigate diameter effects.

Thermal and impact sensitivity tests were conducted in order to deter-
nin: the acceptability of H-6 and Tritonal for handling and machining
at Pantex.




SECTION 11
SUMHARY

Botk H-€ and Tritonal were accepted for machining and general handling.

One-~ and two-inch-diameter cylinders were fired, and a definite
diameter effect was observed with H-6. Tritonal did not exhibit a
similar effect, and additional testing is recommended (a 2-inch and a
4-inch-diameter cylinder test) to resolve this apparent discrepancy.
H-6 proved to be more energetic than Tritonal which, in turn, was less

energetic than TNT. Composition B was more energetic than all three
of the above.
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SECTION 111
MACHINING AND GENERAL SAFETY
In accordance with normal Pantex procedures, H-6 and Tritonal were sub-
mitted to impact sensitivity tests, differential thermal analysis, and
chemical reactivity tests in order to obtain approval for machining.
Impact sensitivity results for Tritonal and H-6 are summarized in
Table I, which also includes data for TNT for comparison.

TABLE 1. TIMPACT SENSITIVITY

Explosive 50% Orop Height (cm)
TNT 105
Tritonal 100
H-6 85

The tests and interpretation of results are discussed in other reports “’2).

Tritonal and H-6 are only slightly more sensitive than TNT and were

accepted for handling and wachining, subject to acceptable thermal
sensitivities,

Differential Thermal Analysis (DAT) thermograms for Tritonal and H-6 are
shown in Figures | and 2. The Tritonal thermogram is very similar to that
of TNT and is considered tc indicate comparable thermal stability. The
H-6 thermogram indicates a weiting endotherm characteristic of TNT and a
rapid decomposition exotherm (~ 200° C) comparable to RDX.

The chemical stability of H-6 and Tritonal was determined by gas chroma-
tography and the results are shown in Table I1. Sample sizes are 250
milligrams, and tests are conducted at 120° C for 22 hours in a 15-psig
hel fum atmosphere.
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Table 11, Chemical Reactivity

Gas Evolved (Microliters) at STP

; Explosives K, Q0 LY co, 820 Total
Tritonal 9.6 -- -- 2.6 -- 12.2
H-6 28.2 4.5 30.3 16.5 16.5 96.0 -

These data indicate much Tower levels of reactivity when compared with
PBXM-106 (348 microliters total) and PBXW-107 (274 microliters total),
and Tritonal and H-6 were acceptec for handling and machining.




SECTION 1V
PERFORMANCE

Cylinder tests were used to measure the relative metal acceleration
abilities and detonation velucities for Tritornal and H-6. The test,
analysis, techniques, and interpretations of results are described else-

where(l’z). Nominal compositions, test densities, and resulting detona-
tion velncities and Gurney constants are shown in Table III.

Table IV shows expansion wall arrival times and wall velocity data for

the 1- and 2-inch diameter cylinder tests on H-6 and Tritonal, with

1-inch data for Composition B shown for comparison. Fiqures 3 through 7

are nlots of the above data and of relative energies. Unfortunately,

the 2-inch Tritonal cylinder broke uo early (at about 19mm expansion),
which made it virtually imnossible to completely detect differences in energy
due to the contribution of aluminum. The early breakup was attributed

to visually detectable voids in the Tritcnal samples provided for testing.
Although the contribution of the aluminu~ is evident at fairly small
expansions (about 12mm) in the H-6 test, there was no such contribution
noted in the Tritonal test. There are at least three possible exolanations:

1. Aluminum does not contribute to metal acceleration when it
is used with an explosive that is as oxygen deficient as
TNT (although it is evident in such late phenomena as cratering,
afr blast, underwater bubbles, etc.).

2. Aluminum has not contributed to the metal acceleration due
T to the small diameters tested, i.e., it might become evident
’ in a 4-inch diameter test.

3. The aluminum did contribute in thece tests. but onlv
after 19mm, which would have been obscured by the breakup
of the cylinder.

In order to reconcile the results, it is recommended that another 2-inch
diameter test be conducted, with special precautions to ensure the
absence of sianificant voids in the Tritonai. I[f there is no aoparent
contribution from the aluminum in the 2-inch test, then a 4-inch dia-
meter cylinder test would be necessary to detefmine if the aluminum
ever contributes to metal acceleration when used with TNT.
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The purpose of this investigation was to determine the relative energies
of H-6 and Tritonal as measured by the Lawrence iivermore Laboratory (LLL)
Cylinder Test, a test which measures relative metal accelerating ability.
The two explosives were aiso submitted to routine tosts to determine
thermal and handling characteristics. Both explosives were accented for
michining and general handling. One- and two-inch-diameter cylinders

were fired. Although a definite diameter effect was noted with H-6, no
such effect was apparent with Tritonal. This report discusses the apparent
discrepancy and includes recommendations for further testing. Tritonal

and H-6 proved to be less energetic than Composition B, with H-6 more
energetic than TNT and Tritonal less energetic than TNT.
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